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The work undertaken by office-based professionals who work closely together on information management 
tasks has been the object of various studies which seek to categorise and provide guidelines for the smooth 
performance of those tasks. However, current technology support to be found in many offices provides little 
in the way of integration between different information media and processes, usually relying on the workers 
themselves to ‘adapt and survive’ both in terms of ‘personal work’ and ‘collaborative work’. This paper 
describes the complexities in the design of computer-based technologies to support through a detailed study 
of the design of a ‘personal office support system’ (POS) currently being undertaken. 
INTRODUCTION 
Communication, the management of 
information and the scheduling of time are inextricably 
interlinked and central to the working relationship 
between individuals. In particular, the relationship 
between office-based collaborating professionals 
(Frohlich 1995), such as managers and their personal 
assistants (PAS), is based on the smooth management of 
communication, information exchange and time - 
management. Although there are numerous examples of 
‘productivity’ software (such as shared diaries or 
voicemail systems for example) such systems are 
essentially ad hoc, based on little detailed investigation 
of the complexity of the tasks to be supported. 
obtained by understanding thoroughly the nature of the 
relationships between office-based collaborating 
professionals, the nature of the information which is 
necessary to those relationships, the key information 
management tasks to be supported and the ways in which 
those relationships and tasks are changed by the nature of 
different user interface modes. 
In these working relationships information can 
come from diverse sources: face-to-face interaction with 
co-workers, from interactive devices such as telephones 
or from non-interactive media such as fax, email, letter 
and memo. In the case of, for example, the manager- 
assistant relationship, one part of an assistant’s work is to 
perform some ‘filtering’ on the information: to prioritise 
items for consideration, and to directly deal with those 
tasks which are delegated. 
the overhead that can arise in the low-level process of 
information manipulation (Cole 1982). This paper 
describes issues in the development of what may be 
termed ‘Personal Office Support’ (POS) systems based 
on a series of observational studies of collaborating 
office-based professionals. POS systems recognise that 
adequate support for the work of collaborating office 
professionals requires an understanding of both the 
We suggest that a great deal of leverage is to be 
One difficulty in performing this filtering role is 
‘personal’ aspects of information management and the 
‘collaborative’ aspects. 
This project is part of a larger research theme 
which concerns the design and use of ‘personal 
information appliances’ - interactive technologies which 
provide a high level of information utility for individual 
users whilst supporting information activities within 
organisations, groups and environments (Thomas 1995a, 
Thomas and Meech 1994). The key feature of this 
approach is the integration of the diverse media 
necessary to support an individual’s work. Our approach 
to providing support for these personal information 
management activities is to develop information 
appliances which provide (a) high levels of connectivity 
(b) a narrow range of core information management 
functions (c) support for specific users through 
information content and provision without personal 
ownership of the appliance and which (d) serve as ways 
of locating individuals’ activities (as opposed to 
individuals) within the larger social and organisational 
settings in which they work. The underlying assumption 
is that computers can be used to augment the real world 
(Elrod et a]. 1993, Fitzmaurice 1993, Johnson et al. 1993, 
Rao et al. 1994). The advantages are that computers do 
not have to reproduce the ‘real world’ inside the 
machine, that novel appliances can trade upon properties 
and objects in the real world which are well known, 
stable and which embody a great deal of knowledge and 
effort by users, and that appliances can be used to 
manage social and informal dimensions of information 
management processes. 
EXPLORATORY STUDIES 
Various approaches were employed both to 
investigate the complexities of the relationship between 
office-based collaborating professionals such as 
managers and personal assistants, and in the design of a 
prototype POS system. 
Initially small-scale multi-modal studies of 
working offices (20 subjects over a period of several 
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weeks in 4 organisations) were used to arrive at 
taxonomies of salient events using analysis of video- 
recorded materials. The studies included videotaping of 
the interactions between office-based collaborating 
professionals, the use of technologies (both paper-based 
and electronic), and the ways in which information was 
managed in the office setting. As this research took the 
form of a pilot study, its nature is necessarily 
exploratory. The purpose of the study was to generate the 
relevant concepts which themselves are generative of 
further concepts, problems, issues and research foci. 
These are being investigated in follow-up studies using a 
larger subject base, and employing the methodologies 
and analytic methods of the pilot study. 
has compensated for a number of the commonly 
encountered limitations of pilot studies, in that they 
allowed the investigation to be undertaken from a 
number of varied perspectives. The study, also in an 
attempt to produce ecologically-valid findings, 
investigated a variety of different manager-assistant 
relationships. One of the primary objectives of the study 
was to support the assertion that 'social' research can 
provide a valuable early input to the design and use of 
advanced information and communication technologies. 
We concur with others in suggesting that 'social research 
has a considerable impact in terms of social studies for 
technology, not only as social studies of technology 
(Thomas 1995b). 
The study also utilised social scientific research 
techniques in order to produce findings that will directly 
contribute to the development of a personal information 
management device. The end products can therefore be 
said to derive from social scientific theories, rather than 
simply have been evaluated by social scientific methods. 
generalist in their approach, many being conducted to 
obtain an understanding of office interaction and 
information exchange with the emphasis on the 
development of psychological or sociological theory 
(Malone 1982). These studies, although useful, have not 
been directed towards developing new technologies. 
Therefore our studies differ from the contribution of the 
social and psychological sciences in many studies which 
are intended to 'fine-tune' some existing artefact 
(Lansdale and Edmonds 1992). The multi-modal nature 
of the studies compensates for a small sample size in that 
the use of multiple methods produced a greater concept 
coverage than larger-scale single method studies. 
On the basis of these few previous studies, we 
were interested in building not only a richer 
understanding of specific personal information 
management practices of office-based collaborating 
professionals , but to broaden the range of methods of 
study of this important phenomenon. In terms of 
supporting and extending personal information 
management practices through the development of new 
kinds of information and communication devices, we 
recognised that there is a need to more fully understand 
the details and difficulties of current practices of 
interactive office work, and that the most effective way 
The multi-method approach used in this study 
Previous studies of office work have been 
of doing so is via the use of both established and novel 
social scientific methodologies. 
incremental prototyping of a POS system using paper 
and software prototypes and a set of scenarios which 
were intended to reflect accurately possible use of the 
prototype. Finally, a commercially-available 
collaborative work system (O'Connaill et al. 1994) was 
re-developed to provide a prototype POS system. Finally 
this system was evaluated using both traditional usability 
studies and observational and scenario-based studies. 
Our studies were carried out in parallel with the 
INITIAL FINDINGS 
Results from initial observational studies of 
office-based professionals suggested that the salient 
issues which personal office support systems would need 
to address were those of (a) communication of short, 
content-intensive messages (b) support for shared 
understanding of a medium of information exchange 
such as a shared view of a diary and (c) support for 
storage and retrieval of longer, less content-intensive 
messages in the form of electronic documents. 
most office activity could be classified as belonging to 
one of 8 major categories which could be decomposed 
into sub-classes to develop a hierarchical structure of 
office activity. These categories can be considered as the 
basic'elements of the office activity observed. The 
intensive study of the video cassettes suggested that the 
description of any behaviour observed could be 
incorporated into one of these eight classes - i.e. that no 
activity of the PA or manager is sufficiently different 
from any of these eight categories to merit the creation of 
a ninth class of activity. 
It should be noted that the apparent importance 
of the activity to the subjects in the study was also taken 
into account, with the results that some classes of activity 
which may at first appear to be subordinate to main 
classes, are in fact included as main classes themselves. 
For example the activity of interacting with the 
PMManager or with other staff members whilst holding 
or referring to a document appeared to be of such 
importance that it was considered to merit a category in 
its own right, rather then be considered to be a 
subordinate category of 'interaction'. 
Further studies will be used to determine the 
extent to which these categories are more generally 
applicable - although it is interesting to note that this 
categorisation of office activity does bear a considerable 
resemblance to those identified by Frohlich (1994) If a 
core set of personal information management 
mechanisms could be identified, and could be.shown to 
be 'endemic' within the office environment, this would 
prove invaluable to the understanding and development 
of new personal information management technologies. 
PA were decomposed into its constituent elements and 
the frequencies and duration of all activities were 
calculated. Although the detailed findings cannot be 
presented in any detail here (see Jones and Thomas, 
forthcoming), we can describe the general nature of the 
Initial analysis of the video data suggested that 
The entire working day of both the manager and 
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findings. For example, results indicate a number of areas 
where the PAS under study tend to engage in tasks more 
frequently than managers. These activities include (i) 
arranging papers, (ii) interacting with staff members, and 
(iii) performing computer related tasks. Conversely, there 
are a number of areas where the managers of personal 
information perform tasks more frequently than PAS. For 
example, managers tend to consult (in terms of both 
reading and writing) diaries much more often than PAS. 
perform certain tasks more often than managers - such as 
arranging papers - when one considers that these tend to 
be of a more ‘routine’ nature. It is more surprising, 
perhaps, that PAS interact with staff members more often 
than the managers themselves. It may be the case that 
such interaction forms a ‘buffer zone’ between the 
manager and the PA - that the PA acts as a filter, 
interacting with all individuals who wish to meet or 
speak to the manager, in order to select those for whom a 
meeting may be most appropriate, or those whom the 
manager wants to see in person The PA would therefore 
redirect certain enquiries elsewhere, or perhaps deal with 
the more routine issues themselves. It may simply be the 
case, of course, that the PA is situated in more accessible 
areas than the managers, such as in shared rather than 
single occupancy offices. That managers consult their 
diaries more often than PAS may also have implications 
for the management of personal information. There may 
be a number of reasons why the frequencies 
corresponding to this activity differ so markedly. For 
example, it may be the case that the PA does not, in fact, 
schedule all meetings and events on behalf of the 
manager; if this were the case, the PA would consult the 
diary more often, or at least as often as, the manager. 
Furthermore, this finding also tends to suggest that 
managers and PAS do not use a collaborator system of 
scheduling diary appointments; if this were the case, the 
manager and PA would consult the diaries with roughly 
equal frequency. 
However, as no detailed investigation into the 
actual nature of the diary consultation has yet been 
performed there may be other reasons underlying these 
discrepancies. The difference in relative frequencies may 
be due simply to the manager and PA making their ‘own’ 
entries in the diaries, that they note their only their own 
appointments - the sense of the ‘shared’ diary then is then 
modified to allowing others to see such appointments. If 
this were found to be the case, then it may indicate that 
PAS need not consult their work schedules as often as 
managers due to their working day having a more rigid 
structure. 
multimodal prototypes which incorporated pen-based 
interaction, voice messaging, computer-telephony 
integration and shared visual workspaces (Haddock et al. 
1994, Whittaker et al. 1994). Further studies of these 
prototypes suggested that the complexities of the work of 
office-based collaborative professionals such as 
managers and assistants could enhanced by the provision 
of low-functionality robust communications technologies 
designed around a central ‘working medium’ such as a 
shared diary representation. 
Here it is perhaps not surprising that PAS 
These issues were taken up to design a series of 
DISCUSSION 
The results of this project suggest that the 
problems of designing POS systems are more complex 
from those of simple ‘personal systems’. In particular, 
collaborating office professionals see such systems as 
‘high-consequence’ - crucial for the support of working 
relationships where technology is a mediating factor. It is 
difficult in designing a specific appliance such as the one 
described in this paper, and in the design of all forms of 
technology, to maintain the delicate balance between 
using technology to enable existing practices, and 
reshaping or ‘re engineering’ practices. The aim of our 
ongoing design work is to enable the work of 
collaborating office-based professionals whilst in fact re 
engineering ofice practice towards more effective and 
efficient communication and information management. 
The initial findings of the study were useful in 
this respect. For example, on the basis of the findings 
regarding the categorisation of office-based activities, we 
are targeting the development of specific functionality to 
accurately map onto the categories of consulting diary 
information, both reading and writing from diaries, 
interaction with documents (either paper-based or 
electronic), and the use of the telephone. In terms of 
findings concerning frequency of activities, it is clear 
that to adequately support the needs of PAS, the facilities 
for redirection and filtering (of mail, fax, voice calls and 
other information) will need to be enhanced. Similarly, 
the results concerning diary use suggest that managers 
require a much more complete representation of the 
intricacies of diary contents than do their PAS. This 
suggests that, although PA clearly require the 
functionality to enter diary appointments, much of the 
detail of those appointments (including attached 
documents, email messages or voice messages) is not 
required. 
Finally, interim findings regarding parallelism 
of tasks supports the common-sense observation that 
most appliances (PCs, office phones, fax machines) are 
supremely ill-equipped to enable parallelism in office 
work. Typically users are subjected to the load not only 
of information flowing via email, telephone, fax and via 
paper-based documents, but also to the load of 
interacting with these appliances through very different 
interface representations and technologies. Therefore 
developing (i) a unified consistent interface through 
which information sources can be accessed and (ii) 
mechanisms to control for information overload at 
specific times (by automatically re-routing information) 
will positively effect individuals’ working efficiency. 
The further value of the project, which is being 
taken up in other current projects, is to provide a base to 
explore a number of research themes such as (1) the, 
human interface design issues for visual displays of time 
and the use of colour, resolution, icons and symbols (2) 
multimodal interface issues - integration of pen, voice, 
speech and gesture (3) integration of information 
appliances - the ways in which networks of ubiquitous 
computing devices can be managed (4) technology issues 
in developing a software architecture which can integrate 
and manage telephony, fax, email and voicemail, for 
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example, and (5) the social and organisational issues in 
supporting office work. 
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